Lead (Pb)-inhibited radicle emergence in Brassica campestris involves alterations in starch-metabolizing enzymes.
Lead (Pb) is a toxic heavy metal released into the natural environment and known to cause oxidative damage and alter antioxidant mechanism in plants. However, not much is known about the interference of Pb with the biochemical processes and carbohydrate metabolism during seed germination. We, therefore, investigated the effect of Pb (50-500 μM) upon biochemical alterations in germinating seeds (at 24-h stage) of Brassica campestris L. Pb treatment significantly enhanced protein and carbohydrate contents that increased by ~43% and 200%, respectively, at 500-μM Pb over control. In contrast, the activities of starch/carbohydrate-metabolizing enzymes--α-amylases, β-amylases, acid invertases, and acid phosphatases--decreased by ~54%, 60%, 74%, and 52%, respectively, over control. Activities of peroxidases and polyphenol oxidases, involved in stress acclimation, however, increased by ~1.2- to 3.9-folds and 0.4- to 1.4-folds upon 50-500-μM Pb treatment. Pb enhanced oxidizing ability by 10 to 16.7 times over control suggesting interference with emerging root's oxidizing capacity. The study concludes that Pb exposure inhibits radicle emergence from B. campestris by interfering with the biochemical processes linked to protein and starch metabolism.